Novel statistical approaches for censored immunological data by Ballenberger, Nikolaus
 	
	
		
	
				 		 
	 			!!
			"	########## 	$%&
		'$		(
)*&+'"	+,	)$'-		.	 
/	 0122
 	
	 
  

    

	
!  " # $%&'$%$'$(	
	)) *+,-./0+./1234516786/9:776+*+,-./0+./;<+8/=>+?4@?23/*+?3A*+,-./0+./92@@>?24/B2C6+*+,-./0+./D>,+4@63/1,@>,+3EF.EE.FGEF
 		


		

  !"# $#%&'("# )#*# +,-./012-3/,# 4#*5*# 6,73./,89,-:;<09-9.83,:,-=</><:;9.?32<03=9:=9=# 4#*5*5*# @9,9.:;<:=A92-=</><:;9.?32<03=9:=9=# 4#*5*5B# C9=-D6:=-<?.:039,-</><:;9.?32<03=9:=9=# EF#*5*5G# H:.8<9>92-</,<:;9.?32<03=9:=9=# EE#*5*5I# J/1.29=</><3,09A9,09,-<A./-92-379<>:.83,?<9KA/=1.9=# EL#*5*5M# N32./O3:;<9KA/=1.9# EL#*5*5P# Q383,?</><9KA/=1.9# E$#*5*5R# +881,/;/?32:;<892S:,3=8=# E)#*5B# TUVWXY6Z<:,0<TUVW+ZU[<-\/<O3.-S<2/S/.-<=-1039=# ]E#*5B5*# TUVWXY6ZD<A./=A92-379<2/.0<O;//0<=-10̂<3,<.1.:;<J/1-S9.,<@9.8:,̂# ]E#*5B5B# TUVW+ZU<D<T903:-.32<U;3:,29<>/.<V,=9;92-90<W/,?3-103,:;<+,79=-3?:-3/,</><Z9/,:-9=<>/.<U;9.?39=# ]]#*5B5G# X/8A;9K3-̂</><2̂-/_3,9<:,0<?9,9<9KA.9==3/,<0:-:# ]]#*5B5I# :̀-:<03=-.3O1-3/,# ]a#*5B5M# N1;-37:.3:-9<=-.12-1.9# ]a#*5B5P# X9,=/.3,?# ]a#*5G# U38=</><QS9=3=# ]b#B# XS:.:2-9.3=-32=</><-S9<TUVWXY6Z<:,0<TUVW+ZU<0:-:<=9-=# ]$#B5*# 9̀>3,3-3/,</><29,=/.3,?# ]$#B5*5*# W9>-<29,=/.3,?# ]$#B5*5B# c3?S-<29,=/.3,?# ]d#B5B# 3̀89,=3/,</><29,=/.90<0:-:<3,<TUVWXY6Z<:,0<TUVW+ZU# a]#B5B5*# TUVW+ZU# a]#B5B5B# T:1;2S9,# a]#B5G# Z/,D,/.8:;<03=-.3O1-3/,</><-S9<7:.3:O;9=<3,<TUVWXY6Z<:,0<TUVW+ZU# aa#B5I# JUJ<2/09<>/.<03=-.3O1-3/,<>3-<:,0<=188:.̂</><29,=/.3,?# a$#B5M# X/,2;1=3/,</><2S:A-9.# a$#G# J188:.̂<=-:-3=-32=<>/.<,/,D,/.8:;<29,=/.90<0:-:# a)#G5*# J188:.̂<=-:-3=-32=<>/.<W183,9K<0:-:<2:,<O9<2/8A1-90<Ô<=-:,0:.0<89-S/0=# a)#G5*5*# N903:,<>/.<:,</00<,18O9.</></O=9.7:-3/,=# ad#
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 UHVWX YVHW
 		


		

	  !"#$"% &'"(")"*+,-"#.,+! / )&"0& !1+,%"&"0&1234567189:17;4;8<=9;>:?53@A14B231CDEFGHIJKH7?4LB:EFM95;?4H?NOPA10&*&*"(Q*)R&"0&ST,+! / )U$)AVW )0"X$")!"0T'")!")0 "##*&**"*)*+Y-"#QY,)* ,*&"Z"&' #0C@16[73[14617326@\4[;4314531?6@\3]>3@?3\̂53@1?3@\6[3717;4;1;412>:4B9:317343?4B6@1:3_3:\1;[31?;:?>:;4371̀a1B@;99[69[B;431234567\1;@13b;29:316M1[Bc541?3@\6[3717;4;1B̂4512>:4B9:317343?4B6@1:3_3:\1B\1;c;B@1;@;:ad371̀a1̀6451;99[69[B;431;@71B@;99[69[B;431234567\=1e531;99[69[B;4312345671B\14531c3@3[;:Bd371fB:?6b6@143\4=1C@1?6@4[;\4g14531B@;99[69[B;4312345671B\14531\4;@7;[71fB:?6b6@1e3\41;\173\?[B̀371B@19;[;c[;951h=E15̂B?51B\16@:a1;99:B?;̀:31M6[1:3M41?3@\6[3717;4;1̂B4516@317343?4B6@1:3_3:=1i;4;1M[621e;̀:31j1;[31>\371;\1;@13b;29:3=1e531\;231M6>[1\B4>;4B6@\1;[31;c;B@1>\371461B:>\4[;431B@16[73[14617326@\4[;4314531c[3;41B29;?416M1?3@\6[B@c16@1?629>4B@c1\>22;[a1\4;4B\4B?\k1E=1e5319l_;:>31B\1?;:?>:;43716@145316[BcB@;:17;4;16M13b;29:3=1m3@\6[B@c1B\19[693[:a14;n3@1B@461;??6>@41o=1m3@\6[B@c1B\1Bc@6[371B@145313b96\371c[6>9=1m3@\6[B@c1B\1@6414;n3@1B@461;??6>@41B@145313b96\371c[6>91p=1m3@\6[B@c1B\1Bc@6[371B@14531>@3b96\371c[6>9=1m3@\6[B@c1B\1@6414;n3@1B@461;??6>@41B@145313b96\371c[6>91h=1m3@\6[B@c1B\1Bc@6[371B@1̀6451c[6>9\=11m3@\6[B@c1B\1@6414;n3@1B@461;??6>@41B@1̀645145313b96\371;@714531>@3b96\371c[6>91C@1;:1M6>[1\B4>;4B6@\145316[BcB@;:1_;:>3\16M145317;4;1;[312;B@4;B@37=1J6̂ 3_3[g1̂53@1?3@\6[B@c1B\1Bc@6[371B4123;@\145;414531?3@\6[3716̀\3[_;4B6@\1;[31@6412;[n371;\1?3@\6[371M6[14531;@;:a\B\=1m6@\3]>3@4:ag1?3@\6[B@c1B\1@6414;n3@1B@461;??6>@41M6[14531;@;:a\B\=1e531[3\>:4\1;[31\56̂ @1B@1qrstruvwxruyrz{|}rtrw~rwzswr}rwyrur=1C41?;@13̀1\33@145;4145319l_;:>31cB_3@1̀a14531c3@3[;:Bd371fB:?6b6@143\41B\1\4[6@c:a17393@73@416@14531;26>@416M1?3@\6[B@c1B@13;?51c[6>9=1C@1\B4>;4B6@1E145319l_;:>31;26>@4371461=Eg1B@1\B4>;4B6@1o1461=g1B@1\B4>;4B6@1p1461=og1;@71B@1\B4>;4B6@1h1461=p=1C@1?6@4[;\4g1̂53@17;4;1;[31;@;:ad371̀a14531\4;@7;[71fB:?6b6@143\414531[3\>:4\1
 		


		

	  !"" #$!%&"' #!"$# &()*$ '&+'! "!+!"$'&!),-.&'+/0+/$# !+12+"3'"!(& '$ %!4$$ !-' .!'"' 4$"$%!/!"$(5.!+&.$&#$$.!+&'$-' .!'! !+ )*$'!"& +'$%( !"!!+/1# #$"' !!4$ "+.+'-/!(( ( !'!'"!+%$')6789:;<=>?<@ABC;DE;BF;C<8G;<CHAIB<IH;B<JB8KKGAKGJ8L;<M;LHANC<8G;<8KK:J;N<LA<F;BCAG;N<N8L8<8L<ME:LJK:;<N;L;FLJAB<:;O;:C<*$'!-+"%(! '$ '&+' %$# !+12+"3'P!(( ( !%$Q$'!! 2+"3'P!(( ( !%$Q4$!((+ #$"' !!4$%&+(+"+.+')*$(5.!+&'!"" #$# !+12+"3'($"' -' .!'$!!)R" !'0$(5.!+&-/$'!! 2+"3''"!(& $ %!"' #)*$(5.!+&' %!&!"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